Inhibition of nicotinic acetylcholine receptors by apolipoprotein E-derived peptides in rat hippocampal slices.
Apolipoprotein E (ApoE) is a well-known genetic risk factor for Alzheimer's disease (AD). Dysfunctions in cholinergic signaling, and in particular in the function of neuronal nicotinic acetylcholine receptors (nAChRs), have also been linked with AD and cognition. To address whether there is a link between ApoE and nAChR function, we used electrophysiological techniques to test the effects of synthetic ApoE-mimetic peptides derived from the low-density lipoprotein receptor (LDLR) binding domain for the ability to modulate nAChR activity in hippocampal interneurons. ApoE(133-149) completely inhibited ACh-evoked responses in a dose-dependent manner, yielding an IC(50) value of 720+/-70 nM. A shorter peptide spanning residues 141-148 mimicked this effect while a second peptide spanning residues 133-140 was without effect, indicating that the arginine-rich domain is responsible for nAChR interaction. Inhibition of ACh-evoked responses was voltage-independent, and displayed partial receptor specificity as no effect on glycine- or GABA-evoked responses occurred. These results demonstrate that peptides derived from the LDLR binding domain of ApoE block the function of nAChRs in hippocampal slices, an interaction that may have implications for AD.